Background. Postoperative peritonitis (PP) reminds one of the most difficult complications in abdominal surgery with mortality rate 22.3 -90 %.
Introduction
Postoperative peritonitis (PP) is most common intraabdominal complication what needs relaparotomy (RL) . Cause what could lead to PP could be: severity of diseases, delay surgical treatment, surgical tactical and technical mistakes like irrational access, poor lavage of abdominal cavity, ineffective drain, wrong understanding of exudate origin, rough manipulation with tissue, insufficiency of hollow organs sutures [1, 2] .
PP reminds intra-abdominal infection with high rates of mortality. Mortality rate after the RL for PP is 23-34 %, and in some cases -70-90 % [3, 4] . Unsatisfactory results of the treatment first of all, due to atypical signs of diseases and it complication what lead to late diagnostic and delay RL [5] .
Majority of patients with PP have complications -multiple organ failure (MOF) and multiple organ dysfunctions (MOD) [6, 7] . In 67-75 % patients who died because of MOF during autopsy diagnose intra-abdominal abscesses or their uncleaned "remnants". It is known that MON / MOF of unclear etiology in post operated patients is an indicator of the undiagnosed center of intraperitoneal infection presence [8] . Beside this, in patients who already stressed by the previous operation, sepsis can escalate to severe sepsis and septic shock very quickly, what can increase dramatically mortality rate [9] .
One from main reason of unsatisfactory results could be absence of standard globally accepted guidelines of diagnostic and surgical treatment of patients with PP what could be used and work in different countries around the world.
That is why problem of rise quality of early diagnosis and surgical/intensive care treatment of patients with PP remind crucially important especially in low to middle income countries, among which there is Ukraine.
Aim of research
Rise quality of surgical treatment of patients with postoperative peritonitis by improving timely diagnosis and implementation of optimal surgical tactics.
Materials and Methods
Our study is retrospective analysis of prospectively collected data of 209 (2.4 %) patients with intraabdominal complications and indications for reinterventions/reoperations among 8762 patients with acute or chronic diseases of digestive tract operated during 2010-2017 in Ivano-Frankivsk Regional (tertiary level, high specialised) Clinical Hospital (Ivano-Frankivsk, Ukraine). 142 (67.9 %) patients had local PP (abscess of abdominal cavity), 67 (42.1 %) -diffuse PP.
All laboratory data were investigated by standard methods (according to the intra -hospital protocols) in the Laboratory of Ivano-Frankivsk Regional Clinical Hospital (Ivano-Frankivsk, Ukraine).
For diagnosis of intraabdominal complications together with clinical symptoms, laboratory and X-ray data were used ultrasound, Computer Tomography (CT) and diagnostic laparoscopy. For diagnosis of intraabdominal sepsis in 95 (45.5 %) patients additionally investigated levels of lipid oxidation products (LOP) -malonic dialdehyde (MDA) and diene conjugate (DC). The frequency and nature of MOF/MOD and septic shock were studied. Estimation of severity of the patient's condition conducted base on Marshall J.C. Multiple Organ Dysfunction Score (1995) [10] .
Minimally invasive technology (laparoscopic lavage with drain of abscess and abdominal cavity; ultrasound guided drain of abscess with catheter) were effective in treatment of 129 (61.7 %) patients. Re-laparotomy (RL) was necessary in treatment of 80 (38. For data analysis in this research work were used Excel 10, standard variation statistical methods and evaluation by Students-Fisher. A p-value of less than 0.05 was deemed significant.
Results
During anamnesis and clinical examination were diagnosed hyperthermia till 39 °С in 68.5 %; tachypnoe (more than 20 in 1 min), tachycardia (more than 90 in 1 min) -in 45.8 % patients.
Classical symptoms of peritonitis (intensive pain, muscular defense, peritoneal symptoms) were absent in 178 (85.1 %) of 209 patients. Development of intraabdominal complications manifested like abdominal sepsis 1-3 days before appearance of PP local symptoms. First manifestations of intraabdominal complications in patients with abdominal sepsis were: acute respiratory failure in 95 (45.5 %), cardiovascular insufficiency -in 68 (32.5 %), hepatorenal dysfunction -in 46 (22 %) patients, and not clear local symptoms. Laboratory data showed: increase level of leukocytes in peripheral blood (more than 9 . The concentration of DC ranged from 2.967 to 4.832 units of optical density, and averaged 4.875±0.402. The MDA concentration exceeded the upper limit in 74 (77.9 %) of 95 patients, reaching a maximum of 6.754 nmol/ml with average 5.976±0.592 nmol/ml. This indicated a significant endogenous intoxication that could potentially lead to a critical level of defeat of vital organs and systems. Analyzing all received data were concluded presence of abdominal sepsis in patients with PP.
Original Research Article: full paper (2019), «EUREKA: Health Sciences» Number 3
Initial antibacterial therapy was empirical and included a combination of cephalosporin's III-IV generation with antianaerobic antibiotics. After receiving the results of bacterial study and determining the sensitivity of the microflora, antibiotics were also changed. In 37 (46.3 %) patients with severe sepsis, from the first day after RL, carbapenems were used, at a dose of 1.0 g intravenously 3 times a day. To prevent fungal pathological colonization and superinfection, were prescribed antifungal agents diflucan (fluconazole) in a daily dose of 50-100 mg.
In a bacterial study of pus from the abdominal or/and abscess cavity discovered E. coli in a concentration of 5 x 10 6 bacterias per 1 cm 3 in 18 (22.5 %) patients; Pr. Mirabilis at a concentration of 5×10 6 microbial bodies in 1 cm 3 in 15 (18.8 %) patients; St. аureus at a concentration of 5×10 6 microbial bodies in 1 cm 3 in 11 (13.8 %) patients; Ps. аuruginoza at a concentration of 5×10 6 microbial bodies in 1 cm 3 in 12 (15 %) patients. Various combinations of these pathogens were detected in 24 (30 %) patients. In the bacterial study of blood and urine, the results were positive only in 19 (23.8 %) patients; in the rest of the patients was not growth of microorganisms despite repeated sowing. Most often PP was complication after procedures as showed in Table 1 . In 80 patients with PP using of minimally invasive approach for the treatment was ineffective.
RL performed in 61 (91 %) of 67 patients with diffuse PP. 19 (13.4 %) of 142 patients had RL for local PP -abscess of abdominal cavity (main indications were absence of direct trajectory or ineffective ultrasound guided abscess drainage).
During RL was used precise technique, abdominal cavity lavage with 8-12 l antiseptic solutions, nasointestinal drain.
In 36 (45 %) patients during RL after intraoperative lavage with 2 l of 0.02 % Decamethoxin solution were poured into abdominal cavity of solution for peritoneal dialysis -which uses for treatment patients with chronic renal insufficiency (active substances: ikodextrin, sodium chloride, calcium chloride, magnesium chloride, sodium lactate, that is, it contains no glucose which can be a nutrient for microorganisms and has an antimicrobial effect because of high osmotic). Procedures were finished with closure of abdominal cavity. Dual-or polychlorvinyl drainage was placed from 4 and more points and was opened after 6 h post RL.
7 patients of this group had 1-4 points by Marshall J.C. scale in the day of RL (estimated mortality 0-7 %); 16 patients had 5-8 points (estimated mortality 16 %); 13 patients had 9-12 points (estimated mortality 50 %). On the 7 th post RL day by Marshall J.C. MODS in 29 (80.6 %) patients were 1-4 points (estimated mortality 0-7 %). Laboratory data in the day of RL and on the 7 th post op day (main group) showed in 44 (56 %) patients with diffuse PP during RL had lavage of abdominal cavity with chlorhexidine solution. In the day of RL by Marshall J.C. MODS 9 patients had 1-4 points; 13 patients had 5-8 points; 22 patients had 9-12 points. Laboratory data in the day of RL and on the 7 th post op day also for this category of patients (control group) showed in Tab. 2. On the 7 th post RL day only 17 (38.6 %) patients had 1-4 points by Marshall J.C. MODS.
Laboratory indicators were similar in both group, but return to normal level in control group slowly.
Repeat RL performed in 7 (19.4 %) of 36 main group patients, who had 9-12 points by MODS (estimated mortality 50 %). 4 (11.1 %) patients died from multiple organ failure.
Repeat RL performed in 27 (61.4 %) of 44 control group patients, among them two RL had 19 (59.1 %), three RL -8 (40.9 %) patients. Cause of repeat RL in 5 (18.5 %) patients was insufficiency of suture of intestinal anastomosis; in 14 (51.9 %) -acute stress ulcer of stomach, small or large bowel; in 8 (29.6 %) -ineffective drainage of interintestinal abscesses. Those patients had 9-12 points by Marshall J.C. MODS (estimated mortality 50 %). 21 (47.7 %) of 44 patients died with multiple organ failure.
For extracorporeal detoxification, intermittent venous-venous hemodiafiltration, metabolic plasmapheresis was used in 31 (38.8 %) out of 80 patients with endogenous intoxication and severe sepsis. The use of these methods contributed to reducing the level of endogenous intoxication, which facilitated the manifestations of multiple organ dysfunction, that is the elimination of septic encephalopathy, improvement of oxygenation and ventilation in the background of regression of acute respiratory distress syndrome, restoration of renal function after primary acute injury, correction of water-electrolyte imbalance and acid-alkaline equilibrium, improvement of the indicators of system hemodynamics. Such therapy also contributed to the restoration of effective intestinal motility.
Discussion
Emergency surgery diseases increase worldwide, especially in low to middle income counties where is visible enormous gap in access to surgical treatment and intensive care [11, 12] . In many countries, many hospitals continue to have logistic barriers associated with the application of evidence-based practice. In result, it leads to an overall poorer adherence to international guidelines, making them impractical for a large part of the world's population [12] . Poorly management of patients with complicated intra-abdominal infections (cIAIs) could cause high morbidity and 11] . A lot of authors agree that prognosis and outcome of patients with PP are directly related to early diagnosis and prompt treatment interventions [12] . WSES guidelines for management of intra-abdominal infections [12] suggest empiric broad-spectrum regimens including either piperacillin plus tigecycline or in critical ill patients' anti-pseudomonas carbapenems (meropenem, imipenem, doripenem) plus a glycopeptide for Gram-positive coverage. However, while high-income countries (HICs) have extensive surveillance systems to monitor antimicrobial resistance [13] , in low-and middle-income countries LMIC surveillance systems have not really been established.
The primary objectives of surgical intervention include the cause of peritonitis determining, fluid collections draining, and the origin of the abdominal sepsis controlling.
Ultrasound and CT-guided percutaneous drainage of abdominal and extraperitoneal abscesses in selected patients are safe and effective [14] [15] [16] [17] . Percutaneous drainage is the optimal means of treating post-operative localized intra-abdominal abscesses when there are no signs of generalized peritonitis. Conversely, diffuse PP remains a challenge for the surgeons.
In recent years, laparoscopy has been gaining wider acceptance in the diagnosis and treatment of intraabdominal infections. The laparoscopic approach in the treatment of peritonitis is feasible for many emergency conditions. It has the advantage to allow, at the same time, an adequate diagnosis and appropriate treatment with a less invasive abdominal approach [12, 18] . However, laparoscopy due to the increase of intra-abdominal pressure due to pneumoperitoneum, may have a negative effect in critically ill patients leading to acid-base balance disturbances, as well as changes in cardiovascular and pulmonary physiology [12] .
Severe infection may be associated with marked inflammatory responses, which in the extreme circumstance may result in an excessive, dysfunctional immune response, with resultant physiological collapse. These shocked patients develop organ dysfunction and progress to a multiple organ dysfunction syndrome (MODS) [6, 12, 19] .
However, deciding if and when to perform a re-laparotomy in cases of secondary peritonitis remains difficult. Factors indicative of progressive or persistent organ failure during early post-operative follow-up analysis are the best indicators of ongoing infection [5, 12] . Three relaparotomy strategies are currently employed for management of abdominal sepsis following an initial laparotomy: open abdomen, planned re-laparotomy, and on-demand re-laparotomy. The on-demand re-laparotomy is recommended for patients with severe peritonitis because its ability to streamline healthcare resources, reduce overall medical costs, and prevent the need for further re-laparostomies [12] . Open abdomen -laparostomy with early definitive closure (within 4-7 days of the initial laparostomy) is the basis of preventing or reducing the risk of complications [20] [21] [22] .
In surgical patients, early intervention and implementation of evidence-based guidelines for the management of severe sepsis and septic shock improve outcomes in patients with sepsis [22] .
Fluid resuscitation should be initiated as early as possible in patients with severe sepsis or septic shock (20) . Some authors recommend blood purification and detoxification for the patients with severe abdominal infections and sepsis [21, 22] .
Conclusion
1. 34 (42.5 %) of 80 patients after relaparotomy (RL) had 9-12 points by Marshall J. C. MODS.
2. 46 (57.5 %) patients had one RL; 26 (32.5 %) -two; 8 (10 %) patients had tree RL. 3. Increase number of RL lead increase mortality rate: 7 (15.2 %) of 46 patients died after first RL; 12 (63.2 %) of 19 -after second RL; 6 (75 %) of 8 patients died after third RL.
4. Using of standard surgical methods with precise technique and lavage of abdominal cavity with 8-12 litres of antiseptic solutions, solution for peritoneal dialysis intraabdominally, nasointestinal drain tube, was favourable for faster treatment of abdominal sepsis, reducing number of RL and postoperative mortality from 47.7 to 11.1 %.
Perspectives. Patients with PP complicated by abdominal sepsis have high mortality rate, that's why is necessary to continue investigation for optimal treatment with using minimally invasive surgical approach, directed antibiotic therapy and blood purification. 
Medicine and Dentistry

Footnote
The author has no conflict of interest to declare. The author has no financial disclosure to declare.
